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© System and method for processing data representing stored images. 



© A system and method are provided for processing data representing stored images so that a set of such 
stored images can be represented simultaneously on an output medium having a specified output area in such a 
way that more effective use of the output area is made than previously possible with prior art techniques. 
Typically the set of stored images to be represented will result from an image database search and the output 
area will be a display screen (80) of a monitor. The system of the present invention includes a divider (40) for 
dividing the output area of the display screen into a number of regions dependent on the number of stored 
images retrieved by said database, and an assignment device (50) then associates those stored images with an 
associated one of the created regions. Once this has been done a scaling device (60) is employed to scale each 
stored image associated with a display region so that, when those images are displayed on the display screen 
(80) of the monitor, they will occupy a selected area within the associated region of the display screen. Using 
this technique a set of images can be displayed on a display screen simultaneously in a way that allows the 
whole output area to be utilized, irrespective of the number of stored images in the set. 
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This invention relates to a system and method for processing data representing stored images. 

Electronic imaging has become a major field of development and large numbers of electronically 
generated images are being produced in many sectors of life, such as engineering, design, security and 
education. These images are created in a variety of different ways, for example by use of computer 
5 generating techniques or through reproduction of images detected by scanning devices. The development 
of scanning devices in particular has enabled large quantities of detailed image data to be formed. 

Such electronically generated images can be stored as data files for future retrieval and manipulation. 
However, as the number of these images and the size of the databases holding the associated data files 
has increased problems have arisen in enabling a user to quickly and easily access and manipulate these 
w data files. 

Several prior art techniques exist for retrieving data representing stored images. One such system 
allows the user to append an alphanumeric identifier to data files at the time the data is stored thus enabling 
later access to the information. However, although these identifiers can be descriptive, difficulties can arise 
when accessing the file contents, particularly for a user who did not originally input the image data and 
w does not know what the identifier is, or for a user who has simply forgotten what the identifier is. For a user 
in this situation the only option would be to examine the contents of each file, one by one, until the desired 
image has been located. 

Improvements to the above system have been made, allowing the user to append several alphanumeric 
identifiers to the data file when it is stored in the database, instead of just one. Of these identifiers one 

20 would be the actual file name and the remaining would be descriptive keywords to facilitate searching for 
the file at a later date. The user can then search the database for a desired image by entering a selection of 
keywords which he considers to describe the image he wishes to retrieve. These keywords are used by the 
database system as search words, the data files stored therein being searched to see if they have any of 
those keywords appended to them. Once the database has been searched the user will then be presented 

25 with a list of file names representing those data files which had one or more of the selected keywords 
appended to them. From these file names the user can pick one or more for further manipulation or can 
perform further searching, if for example the list of file names is too large or if the desired data file is not 
present within the list. However a user may still face the same problem as above in that the file names may 
be meaningless to him, and he would then have to resort to looking at the corresponding images one by 

30 one. 

"Turn-page" systems access image data, at the user's command, one page at a time. For example, a 
file may contain data pertaining to several images. In order for the user to access the correct image for 
subsequent data handling (eg. sending to a printer), each page of the file is output sequentially to screen, 
and the user selects the correct image for printing. Such systems require that the full image data for each 
35 page be manipulated and presented on screen one page at a time; hence, a great deal of time is spent 
transferring superfluous data (that is pages of the file that the user does not want to print) through the 
system. 

In European patent application EP 0,415,529 an information handling system is described in which data 
is input into the system, for example via a scanner, and is stored in an image store. Compression logic then 

40 reduces the data in the image store to form a scaled or iconic image of the original full image data, which is 
stored in bit map form in the system in association with data for the full image. The iconic image preserves 
the salient features of the full image but without retaining unnecessarily fine detail, and acts as a pictorial 
tag for the full image, replacing the file names of the earlier systems. If a user opens a file then iconic 
images associated with each full image contained within that file appear on the monitor screen together. 

45 This icon system can also be incorporated with systems that search on keywords as described above, the 
result of such a search being that a group of icons appears on the screen rather than a list of file names. 
The user can then select, for example using a mouse and a cursor, a particular iconic image and thus 
access the associated full image for viewing on the display. This approach has proved to be more 
advantageous than the other described techniques since identification is made by looking at a fixed reduced 

50 size image of the original and not from a file name which may not have a great deal of meaning to the user. 
However the above approach of creating icons does have disadvantages. Since icons only contain the 
salient features of an original image, and none of the fine detail, they are rather coarse and so do not lend 
themselves to quality compression, particularly in colour. Also the icons cannot be decompressed to 
produce a more detailed representation since they contain no information that would enable such 

55 decompression. Thus icons, once generated, are of a fixed size. This inflexibility means that, in general, a 
set of icons will not be ideal for display, there being either too many to enable all the icons within the set to 
be displayed at once, or at the other extreme there being only a few in which case a large proportion of the 
display area is left unused. 
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It is an object of the present invention to provide a system and method for processing data representing 
stored images so that a set of said stored images can be represented simultaneously on an output medium 
having a specified area in such a way that more effective use of the output area is made. 

Accordingly the present invention provides a system for processing data representing stored images so 

5 that a set of said stored images can be represented simultaneously on an output medium having a specified 
output area, characterised by: a divider for dividing said output area into a number of regions dependent on 
the number of stored images in said set; an assignment device for associating each of the stored images in 
said set with an associated one of said regions; a scaling means for scaling a stored image from said set 
such that when that image is represented on said output medium, that image will occupy a selected area 

w within the associated region of said output area; whereby said set of images can be represented on said 
output medium simultaneously in a way that allows the whole output area to be utilized irrespective of the 
number of stored images in said set. 

The system of the present invention can divide the output area into any number of regions greater than 
or equal to the number of stored images in said set. However in the preferred embodiment the divider will 

15 divide the output area into a number of regions equal to the number of stored images in said set, as long as 
this does not involve producing regions having an aspect ratio unacceptably different to that of the images 
to be reproduced in said regions. When the number of regions is equal to the number of stored images in 
said set, the assignment device will associate each stored image in said set with one of said regions so that 
all regions are associated with an image. Further said scaling means can be arranged to scale the stored 

20 images so that said images occupy substantially the whole of their associated regions, so that substantially 
the whole of the output area is employed to represent the stored images in said set. 

The system of the present invention can be operated with or without an upper limit being placed on the 
number of regions able to be created by said divider. However in the preferred embodiment the number of 
regions created by said divider cannot exceed a predetermined number, and if the number of stored 

25 images in said set exceeds that predetermined number, then said assignment device is adapted to assign 
said stored images to successive sets of regions, each such set containing no more than said predeter- 
mined number of regions. These sets are then represented on the output area one set at a time. 

The system of the present invention can operate on image data obtained from a variety of sources. 
However in the preferred embodiment the data representing stored images is obtained as a result of an 

30 image database search. 

The output medium employed in the system of the present invention may be a display screen of a 
monitor, a page of a printer, or any number of other output media suitable for reproduction of images. 
However in the preferred embodiment the output medium is a display screen of a monitor. 

The present invention also provides a method of processing data representing stored images to enable 

35 a set of said stored images to be represented simultaneously on an output medium having a specified 
output area, characterised by the steps of: dividing said output area into a number of regions dependent on 
the number of stored images in said set; associating each of the stored images in said set with an 
associated one of said regions; scaling a stored image from said set such that when that image is 
represented on said output medium, that image will occupy a selected area within the associated region of 

40 said output area; and transferring the scaled stored image to said output medium for representation in said 
associated region of said output area; whereby said set of images can be represented on said output 
medium simultaneously in a way that allows the whole output area to be utilized, irrespective of the number 
of stored images in said set. 

The present invention will find application in many areas involving the storage and retrieval of images, 

45 for example photography, museums, fine art collections, and newspaper and magazine publishers. The 
present invention also facilitates the sending and viewing of scaled down images over networks, with the 
inherent reduction in bandwidth associated with such scaled images. 

The present invention will be described further, by way of example only, with reference to an 
embodiment thereof as illustrated in the accompanying drawings, in which: 

50 Figure 1 shows a block diagram illustrating the arrangement of a system in accordance with the 
preferred embodiment of the present invention; 

Figure 2 illustrates a compression step carried out by a typical compression algorithm in order to 
generate a compressed image for storage; 

Figure 3 illustrates how an compression/decompression algorithm based on the Burt and Adelson 
55 progressive transmission gaussian pyramid is used in the preferred embodiment of the present invention; 
and 

Figure 4 shows a display screen upon which six images are displayed in 'trimmed' regions of the 
display. 
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In a typical environment a system in accordance with the present invention could be used to process 
data representing a set of images resulting from a standard keyword search on an image database 
incorporating a computer terminal to enable user interaction. 

As the number of electronic images being produced has increased the databases used to store them 

5 have had to be adapted to accommodate that increase. In most modern environments it has ceased to be 
practical to store every image in its full non-compressed form as much expensive memory space is 
required. Typically images are compressed in a reversible manner using any of a number of known 
compression algorithms and are then stored in their compressed form as a data file with associated 
alphanumeric identifiers. The technique involved in a typical compression algorithm will be described with 

w reference to figure 2 which illustrates one compression step in detail. 

In figure 2 a picture is read by a scanner to produce a real size image 100 of say 128 x 128 pixels. The 
compression algorithm then compresses this full size image 100 by using an averaging technique to create 
a 64 x 64 pixels image 200. Next an interpolation technique is used to generate a 128 x 128 pixels image 
300 from the compressed image 200. This interpolated image 300 is then compared with the original image 

75 100 in order to generate a set of difference values defining the differences between the pixels in the true 
original image 100 and the corresponding pixels in the interpolated version 300 generated from the 
compressed image 200. In general the difference values will be small and in fact a large proportion may be 
zero. Thus the compressed image 200 along with the difference values can be stored much more 
economically than the original image 100. The compressed image can then be retrieved, interpolated in the 

20 standard manner to 128 x 128 pixels, and then the 128 x 128 image 300 can be adapted by the difference 
values to produce an exact copy of the original image 100. 

The above description illustrates the general compression technique; in practice many such compres- 
sion steps will take place so that a very compressed image will be stored along with several sets of 
difference values. The alphanumeric identifiers stored in association with such compressed images may 

25 include information such as confidentiality status, image quality, a unique photo number for each image, 
and a set of keywords to facilitate the file's retrieval at a later date. It is also possible to store several 
images within a particular data file; this may be advantageous if for example several images exist which 
relate to the same subject matter. 

Typically the computer terminal which manages the database will comprise a monitor and a keyboard 

30 for user interaction and standard logic for enabling search and retrieval of files from the associated database 
using either photo numbers or keywords as input. In the preferred embodiment a system in accordance with 
the present invention will be incorporated within the computer terminal and will operate on the database 
search results so as to adapt them for display on the monitor. 

A user wishing to retrieve a particular image or set of images may, via the terminal, either enter the 

35 photo number of the desired image, or alternatively may enter several descriptive keywords. If the user 
enters a specific photo number then the database will be searched and the corresponding data file 
retrieved. If instead the user has entered a number of descriptive keywords then the database will be 
searched in the usual way so as to locate all data files having one or more of those keywords associated 
with them. 

40 In accordance with the preferred embodiment of the present invention the terminal then performs further 
operations on the retrieved files, involving scaling and positioning of the images, prior to display; this will be 
more fully described with reference to Figure 1 . 

Referring to figure 1 a user enters a 'query', for example a list of search words, on a keyboard 10 which 
is used to search an image database 20. This results in a set of photo numbers being produced 

45 representing all those images located within the database 20 which match with the search criteria entered 
as said query. This set of photo numbers is then stored in a memory element 30, each photo number 
defining one particular image stored in the database 20. If each file only contains one image then the 
number of photo numbers produced is equal to the number of files located during the search. However it is 
possible that a file may contain several images and in this case several photo numbers may be retrieved for 

50 that one file. 

The photo number information stored in the memory element 30 is then passed to a divider 40 where it 
is used to determine how the corresponding images will be positioned in the display area of the monitor 
screen 80. 

Firstly the divider 40 determines the maximum number of images that can be displayed on the screen 
55 simultaneously. This maximum number would usually be taken as some predetermined number contained 
within storage, but could equally well be entered by the user in reply to a question prompt on the monitor 
screen 80. For example, if the display screen of the monitor had a display area of 1000x600 pixels, and it 
was observed that images of a size less than 200x200 were difficult to observe clearly, then the user could 
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enter via the keyboard 10 that the maximum number of images desired is 15 (ie. 5 x 3). Hereinafter the 
maximum number of desired images will be referred to as "MAX-IMAGES-AT-ONCE". 

The total number of photo numbers, hereinafter referred to as "IMAGES", is then determined from the 
photo number information received by the divider 40 from the memory element 30. If IMAGES is less than 

5 MAX-IMAGES-AT-ONCE, then the divider will simply decide to create IMAGES regions in the display area 
80 of the monitor. However if IMAGES is greater than MAX-IMAGES-AT-ONCE, then the divider must apply 
different rules in order to divide up the display area into regions. There are several ways that this division 
can be performed. Firstly the divider may operate to divide the display area into a number of regions equal 
to MAX-IMAGES-AT-ONCE; if IMAGES is much greater than MAX-IMAGES-AT-ONCE, say for example 

w IMAGES is equal to 50 and MAX-IMAGES-AT-ONCE has been chosen to be 8, then this approach may be 
the best approach. However if IMAGES is of a similar number to MAX-IMAGES-AT-ONCE, say for example 
IMAGES is 12 and MAX-IMAGES-AT-ONCE is 11, then this is clearly not acceptable. In this situation it 
would be more desirable to divide the display area 80 into 6 regions, and then if desired to divide the 
display area for a subsequent screen into six again for display of the remaining six images. This latter 

w approach is the one utilized by the divider 40 of the preferred embodiment of the present invention. 

Once the divider 40 has decided how many regions to create it must then decide how to divide up the 
display area amongst the images. In the preferred embodiment the divider 40 will create a number of 
regions of equal area, the areas being of similar dimensions to those of the original images stored in the 
database so that the images when displayed within their associated regions can retain an aspect ratio 

20 identical to the original images, whilst still occupying a large portion of their associated regions. For 
example, if five images are to be displayed on a screen having a display area of 400 x 300 pixels it would 
be undesirable to create five regions of 80 x 300 pixels if the original images have approximately a 1:1 
aspect ratio. Instead in the preferred embodiment the display area would be divided into 6 regions of 
approximately 133 x 150 pixels, and one region would be left unallocated by the assignment device 50. 

25 Although the divider 40 in the preferred embodiment creates regions of equal area, it will also be 
apparent to one skilled in the art that the divider may be adapted to divide the display area into unequal 
regions dependent on weighting factors stored in the memory element 30, together with the photo numbers, 
which provide information relating to the closeness of match of the images with the search criteria. For 
instance if one image particularly satisfies the search criteria to a greater degree than any of the others the 

30 divider could decide to create a region of greater size than the others with the intention that the assignment 
device 50 would then use the same information to assign that image to that large region; in this way such 
images would stand out to the user when displayed. 

Since in the preferred embodiment the number of regions created by the divider 40 will always be less 
than or equal to MAX-IMAGES-AT-ONCE, and MAX-IMAGES-AT-ONCE is likely to be small, it is possible to 

35 enumerate all the numbers less than or equal to MAX-IMAGES-AT-ONCE and to define a desirable layout 
for each case. 

For example consider the situation in which the screen size = 400x300, and the minimum desirable 
image size = 100x100; in this case the MAX-IMAGES-AT-ONCE = 12. Using the layouts of the preferred 
embodiment in which equal area regions are created, the divider 40 can create a lookup table, as illustrated 
40 in Table I, for all possible situations and divide up the display area according to the corresponding layout 
for a particular number of regions to be created. 



45 
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TABLE I 



IIVIALj to 


layout 


1 


1x1 


2 


2x1 


3 


3x1 


4 


2x2 


5 


3x2 (1 unfilled space) 


6 


3x2 


7 


4x2 (1 unfilled space) 


8 


4x2 


9 


3x3 


10 


4x3 (2 unfilled spaces) 


11 


4x3 (1 unfilled space) 


12 


4x3 



During generation of the table, checks must be performed to ensure that the minimum image size is not 
violated; for example if the layout for 5 images had been chosen at 5x1, then the image width would be 
400/5 = 80 pixels. This is clearly not acceptable since the minimum image size is 100 x 100. 

As will be apparent table I does not specify the only choice of layouts. Clearly 3x3 is also acceptable 
for the layout of 8 images. In the example 4x2 was chosen as it minimises unfilled space. Similarly 2x3 is 
also acceptable for the layout of 6 images. In the example 3x2 was chosen as it will divide the screen into 
regions that are closer to squares. Table I has assumed a 1:1 screen pixel aspect ratio. This may not be the 
case, and corrective action may be taken in the arithmetic that generates the lookup table to account for 
this. It also assumes that images are equally likely to be landscape and portrait oriented. If this is not the 
case, then the choice of layouts can be made to bias towards tall thin spaces for portrait orientations, or 
short aide ones for landscape orientations. If the divider is adapted, as mentioned earlier, to be responsive 
to closeness of match information then such a table as above would have to be generated dynamically. 

Once the number of regions, hereinafter referred to as 'n', created by the divider has been determined 
and an appropriate layout has been allocated this information is sent to an assignment device 50. The 
assignment device uses this information along with the image information from the memory element 30 in 
order to allocate particular photo numbers with particular regions of the divided display area. In the 
preferred embodiment this will involve assigning the first n photo numbers to the n regions. However if 
closeness of match data is available then the n photo numbers corresponding to the n images of closest 
match may be allocated. If as mentioned above unequal division of the display area has been performed by 
the divider then the assignment device 50 can also account for this and allocate the photo numbers 
representing images of closest match with the largest regions. 

Once allocation of photo numbers has been performed this information is passed to a scaling device 60. 
Here the photo numbers are used in turn to retrieve the corresponding compressed image information from 
the database. For each compressed image, the scaling device determines the largest possible rectangle of 
the same aspect ratio as the image that will fit within the allocated region of the display area. This rectangle 
is then centralised within the allocated region, and the compressed image is enlarged so as to fill that 
rectangle. Any compression/decompression algorithm can be used to enlarge the image but in preferred 
embodiments a hierarchical compression/decompression algorithm will be used since then the display time 
is not directly proportional to the number of images to be displayed. 

In particular, an algorithm based upon the progressive transmission gaussian pyramid by Burt and 
Adelson can be used. The way in which this algorithm is used in our embodiment is illustrated in figure 3. 
Consider the situation where it is desired to decompress a stored image so that it will fill a rectangle on said 
display area of 50 x 50 pixels. The decompression algorithm will in this situation retrieve information so as 
to initially create for example a 4 x 4 image. At expansion step 'A' interpolation is firstly employed to 
generate an 8 x 8 image and then the stored difference values are used in order to alter this image so as to 
give a true representation in 8 x 8 pixels. This process is then repeated at steps 'B', 'C\ and 'D' until a true 
64 x 64 pixels image has been formed. At this point the 64 x 64 image is scaled down using standard 
techniques to generate an image of 50 x 50 pixels. If it was desired to generate an image of 200 x 200 
pixels from a stored image representing an original image of say 128 x 128 pixels then the Burt and 
Adelson decompression technique could only be used up to expansion step 'E'. At this point an exact 
representation of the original image will have been generated. In order to generate a 200 x 200 pixels image 
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a scaling technique will have to be used in order to estimate the remaining pixels. 

The above described algorithm is preferable since it allows an image to be decoded to twice the area in 
slightly over twice the time, and in our application this is counteracted by the fact that when you are 
decoding images to twice the area you are generally only decoding half the number of images. For example 

5 if five images are to be displayed instead of ten it will take approximately twice as long to create each 
image to fill its respective rectangle. However since you are only expanding five images instead of ten then 
the display time is very nearly the same as it would be for ten images. As the enlargement process is 
performed the values for each pixel on the display area of the monitor are written into an APA buffer 70. 
In the preferred embodiment once each enlargement process is complete the corresponding expanded 

w image will be sent from the buffer 70 to the monitor for display in the allocated region of the display area 
80. Thus while the next expansion is being performed the results of the previous expansion will be 
displayed, subsequent images being 'tiled* to the screen in a similar fashion. Alternatively all the images 
allocated to the regions of the display area can be expanded and stored in the buffer 70 pixel by pixel 
before any information is read out to the monitor 80. In this situation the contents of the buffer 70 are read 

15 out to the monitor in a normal line by line format. However the former technique has proved to be more 
desirable since the user starts to receive the results of his search quicker and the tiling of subsequent 
images generates a smoother presentation to the user. 

The above description has been used to illustrate a preferred embodiment of the present invention and 
any quantities used therein are purely illustrative. In one implementation that has been tested MAX- 

20 IMAGES-AT-ONCE was assigned a value of 25 and a display area of 1024 x 768 pixels was used. Also, the 
scaling device 60 was adapted so as to leave a small blank border around each displayed image, thus 
making sure that images did not appear to join up when displayed. This was achieved by 'trimming' the 
edges of the allocated regions (ie. by effectively ignoring the outermost pixels of the regions) before the 
largest rectangle of the correct aspect ratio was calculated. This blank border was then used as a text area 

25 so that text could be displayed in the border below each image. This allows useful information such as the 
corresponding photo number to appear below each displayed image. Figure 4 illustrates a display screen 
80 incorporating such trimmed regions for the situation in which six images are displayed. The boundaries 
between the untrimmed regions are illustrated as dotted lines 150, whilst the boundaries of trimmed regions 
are illustrated by lines 160. The images are then reproduced in the rectangles shown by the shaded regions 

30 170, figure 4 illustrating some as portrait style and some as landscape style. 

Once all the images for a particular set of regions have been displayed the user can manipulate them in 
a variety of ways. For example the user may with a mouse and cursor select a particular image or plurality 
of images for further expansion. The picture numbers referring to these images will then be provided to the 
divider for redivision of the display area, the assignment device 50 will reassign the images to the newly 

35 created regions, and the scaling device will expand the images to fill the corresponding rectangles within 
the allocated regions. In this way the user can gradually reduce the number of images until he has just 
those that he requires left displayed. Alternatively if photo number information is supplied in the border 
below each image the user may, instead of using a mouse and cursor, enter the photo numbers (via the 
keyboard 10) corresponding to those images which he wishes to see expanded further. 

40 If the user decides to direct his attention to just one image then he may select that this image be 
reproduced on the display screen along with all its associated alphanumeric identifier information. In this 
way the user can view, for example, the keywords that have been used to describe the image and may 
change any number of them if desired. 

Further if IMAGES was greater than MAX- IMAGES-AT-ONCE, a message can be arranged to appear at the 
45 foot of the screen to ask whether the user wishes to see more of the search results. If the user answers yes 
then the process will be repeated from the dividing step performed by the divider 40, the assignment 
device 50 assigning a different set of photo numbers from the search to the various regions of the screen. 
By repetition of this process all images from a database search can be displayed. 

It will also be apparent to one skilled in the art that the expanded images as stored in the buffer 70 need 
50 not be only sent to the monitor 80, but instead may be handled in a variety of different ways. For example 
the contents may be sent to a printer for printing out as a hard copy, may be stored on disk for future 
presentation, or can be sent over a network for display at remote terminals. 



Claims 

55 

1. A system for processing data representing stored images so that a set of said stored images can be 
represented simultaneously on an output medium having a specified output area, characterised by: 



7 



EP 0 528 084 A1 



a divider (40) for dividing said output area into a number of regions dependent on the number of stored 
images in said set; 

an assignment device (50) for associating each of the stored images in said set with an associated one 
5 of said regions; and 

a scaling means (60) for scaling a stored image from said set such that when that image is represented 
on said output medium, that image will occupy a selected area within the associated region of said 
output area; 

w 

whereby said set of images can be represented on said output medium simultaneously in a way that 
allows the whole output area to be utilized, irrespective of the number of stored images in said set. 

2. A system as claimed in Claim 1, wherein said divider (40) divides the output area into a number of 
w regions equal to the number of stored images in said set, said assignment device (50) therefore 
associating each stored image in said set with one of said regions so that all regions are associated 
with an image, and said scaling means (60) scales the stored images so that said images occupy 
substantially the whole of their associated regions. 

20 3. A system as claimed in Claim 1 or Claim 2, wherein said number of regions created by said divider 
(40) cannot exceed a predetermined number, and if the number of stored images in said set exceeds 
said predetermined number, then said assignment device (50) is adapted to assign said stored images 
to successive sets of regions, each such set containing no more than said predetermined number of 
regions, for representation one set at a time. 

25 

4. A system as claimed in any preceding Claim, wherein said data representing stored images is obtained 
as a result of an image database search. 

5. A system as claimed in any preceding Claim, wherein said output medium is a display screen (80) of a 
30 monitor. 

6. A method of processing data representing stored images to enable a set of said stored images to be 
represented simultaneously on an output medium having a specified output area, characterised by the 
steps of: 

35 

dividing said output area into a number of regions dependent on the number of stored images in said 
set; 

associating each of the stored images in said set with an associated one of said regions; 

40 

scaling a stored image from said set such that when that image is represented on said output medium, 
that image will occupy a selected area within the associated region of said output area; and 

transferring the scaled stored image to said output medium for representation in said associated region 
45 of said output area; 

whereby said set of images can be represented on said output medium simultaneously in a way that 
allows the whole output area to be utilized, irrespective of the number of stored images in said set. 

50 7. A method as claimed in Claim 6, comprising: 

dividing the output area into a number of regions equal to the number of stored images in said set; 

associating each stored image in said set with one of said regions so that all regions are associated 
55 with an image; and 

scaling the stored images so that said images occupy substantially the whole of their associated 
regions. 
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8. A method as claimed in Claim 6 or Claim 7, wherein said number of regions created during said 
dividing step cannot exceed a predetermined number, and if the number of stored images in said set 
exceeds said predetermined number, then said associating step comprises: 

assigning said stored images to successive sets of regions, each such set containing no more than said 
predetermined number of regions, for representation one set at a time. 

9. A method as claimed in any of claims 6 to 8, wherein said data representing stored images is obtained 
as a result of an image database search. 

10. A method as claimed in any of Claims 6 to 9, wherein said output medium is a display screen (80) of a 
monitor. 
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